CLAIMS 



1. A system for controlling power to light 
emitting diodes in signaling apparatus, said system 
comprising : 

a plurality of light emitting diodes; 

a plurality of current sources for supplying current 
to each of said light emitting diodes with a separate 
current source associated with each of said plurality of 
light emitting diodes; 

a data processor with a bus for receiving and 
sending data, said data processor in communication with 
said current sources for controlling the amount of 
current supplied by each current source; 

a plurality of resistors in series between the 
plurality of current sources and the plurality of light 
emitting diodes; and 

a first analog-to-digital converter for determining 
the voltage potential at each of said plurality of 
resistors and for providing a digital representation of 
each determined voltage potential to said data processor; 

said data processor using the digital 
representations of each determined voltage potential to 
control the amount of current supplied by each current 
source to its associated light emitting diode. 

2. The system as defined in accordance with claim 
1 further comprising: 
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a second analog-to-digital converter for determining 
th e voltage potential of each of said plurality of light 
emitting diodes and for providing a 
representation of the voltage potential at each laght 
emitting diode to said data processor; 

said data processor using the digital representation 
o£ the voltage potential at each light emitting 

etline the action temperature of each 
diode to control the amount of current 

current source to its associated light emitting diode to 
control the junction temperature thereof. 

3 The system as defined in accordance with claim 

H,t, orocessor determines the junction 
2 wherein said data processor 

temperature of each light emitting diode by ™^ 
the difference between the actual forward 
and the normal forward bias voltage at a Known 

. efficient of temperature 

temperature and by applying a coefficient or V 
temperauu , th light emitting 

related to the forward bias voltage of the ixg 
diodes to said difference in forward bias voltages. 

4 . The system as defined in accordance with claim 
1 further comprising: 

a pulse-width modulator coupled to a source of power 
and to said plurality of current sources, said pulse- 
: dth modulator in —ication with said data 
t „ control the amount of power supplied to the plurality 
of current sources. 

H^fined in accordance with claim 
5. The system as detmea in 

1 further comprising: 

an energy storage and limiter circuit for receiving 
and storing input power and for supplying power to 
data processor in the absence o£ normal input power. 



nofined in accordance with claim 
6 . The system as defined 

1 further comprising: 

4.-;^^ t-hp svstem from 
a vital disconnect for disconnecting the sy 

the source to emulate an open circuit. 

H.fined in accordance with claim 
7. The system as defined 

1 further comprising: 

1-he load drawn by an 
a vital load circuit to emulate the 

incandescent lamp. 

, The system as defined in accordance with claim 
■ th e vital load circuit draws sufficient currant 
7 wherein the viwi 
to satisfy hot filament tests. 

H.fined in accordance with claim 
9 . The system as defined x ty of 

■ j H - ta processor controls saiu P 
1 ™" S " d e3 " provide a plurality of different 
current sources to P ^ ^ ^ data 

current levels to each 1H entation3 of the 

accessor compares the d al^ analog . to . dlgital 

voltage recerved from plura lity of 

converter corresponds to -c voltage . current 

dif£erent current levels 

characteristic stored in memory of the 

defined in accordance with clarm 
10 . The system as defrned test3 eac h 

. j ri . ta processor sequentially 
9 wherein sard data pr „.„„„ controlling the 

bv sequentially conn 
li9ht emitting -diode ^ ^ o£ 

plurality of -"^ ^ Ught emi « ing diode, 

different current levels 

H.fined in accordance with claim 
11 The system as defined m 

• of each light emitting diode is 
9 wherein the testi g Q avoid the human 

performed sufficiently _ the ligh t 

perception of a loss 
emitting diodes. 
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^fined in accordance with claim 
19 The system as defined in 

9 „herein said «ata so, causes the system to e 

9 wnerem determined 
vitall y disconnected from the source i ft i ^ 

that a predetermined ' the ligh t 

not Pass the test of compar n the v ^ 
emitting diodes to the stored 
characteristic. 

13 A method for controlling power to light 
• diodes in signaling apparatus, said signalrng 

emitting drodes 9 emit ting diodes. 

app arat„s including a P u. , I V of g ^ ^ 

a plurality of current emitting 

luality o P £ onrrelt sources and the plurality 
Hitting diodes, said method comprising the steps of. 

supp lyin, torrent to the plurality of light emitting 
di odes with the plurality of ourrent sources; 

controlling the amount of ourrent su PP lied to each 
Ught emitting diode by each current source; 

determining the voltage potential at each of said 
resistors ; 

Coital representation of the voltage 
providing a digital rep 

potential at each of said resistors; and 

• the digital representations of each determined 
t entt to control the amount of current 
voltage potential associ ated light 

supplied by each current source 

emitting diode. 

14 . The method as defined in accordance with claim 
13 further comprising the steps of: 
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determining the voltage potential of each of said 
plurality of light emitting diodes; 

providing a digital representation of the voltage 
potential at each light emitting diode; 

using the digital representation of the voltage 
potential at each light emitting diode to determine the 
junction temperature of each light emitting diode; and 

controlling the amount of current supplied by each 
current source to its associated light emitting diode 
based upon the determined junction temperature. 

15. The method as defined in accordance with claim 
14 further comprising the steps of: 

determining the difference between the actual 
forward bias voltage and the normal forward bias voltage 
at a known temperature for each light emitting diode; and 

applying a coefficient of temperature related to the 
forward bias voltage of the light emitting diodes to said 
difference in forward bias voltages to determine the 
junction temperature of each light emitting diode. 

16. The method as defined in accordance with claim 
13 further comprising the step of: 

pulse-width modulating the power supplied to said 
plurality of current sources to control the amount of 
current supplied by the plurality of current sources to 
the plurality of light emitting diodes. 

17. The method as defined in accordance with claim 
13 further comprising the step of: 
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receiving and storing input power for said data 
processor; and 

supplying power to said data processor from the 
stored input power in the absence of normal input power. 

18. The method as defined in accordance with claim 
13 further comprising the step of: 

vitally disconnecting the signaling apparatus from 
the source to emulate an open circuit. 

19. The method as defined in accordance with claim 
13 further comprising the step of: 

using a vital load circuit to emulate the load drawn 
by an incandescent lamp. 

20. The method as defined in accordance with claim 
19 further comprising the step of: 

using the vital load circuit to draw sufficient 
current to satisfy hot filament tests. 

21. The method as defined in accordance with claim 
13 further comprising the steps of: 

controlling said plurality of current sources to 
provide a plurality of different current levels to each 
light emitting diode; and 

comparing the digital representations of the voltage 
corresponding to each of said plurality of different 
current levels to a stored diode voltage-current 
characteristic. 

22. The method as defined in accordance with claim 
21 further comprising the step of: 
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sequentially testing each light emitting diode by 
, • ,k. Plurality of current sources 
sequentially controlling the plurality 

to provide the plurality of different current levels 
each light emitting diode. 

Hofined in accordance with claim 
23. The method as defmea m 

21 further comprising the step of: 

t esting each I!,- emitting diode 
rapidly to avoid the human perception of 
rumination from the light emitting diodes. 

24 . The method as defined in accordance with claim 
21 further comprising the step of. 

nHnfl the signaling apparatus from 
,.i t allv disconnecting rne o-ty 

vitally u predetermined 
-if it is determined that a f 

comparing the voltages at the Irg 

th e stored diode voltage-current characteristic. 
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